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NSzev 

Zpusob prfpravy dichlorpropanolu z glycerinu ... 
Oblast technikv 

Vyn&lez spadd do oblasti technologie v^roby epichlorhydrinu, obor chemickS inzen^rstvf. 
Epichlorhydrin je dulezitd surovina pro v^robu epoxidov^ch pryskyfic, synthetick^ch 
elastomeru, klizidel pro papirensky prumysl a podobnS. 

Dosavadni stay technikv 

Pfi prumyslovS vyrobS epichlorhydrinu se celosvetovS majoritnS vyuzivd technologie 
sest&vajici z: 

- radikdlov6 vysokoteplotm substitudni chlorace propenu na allylchlorid, 

- pnpravy dichlorpropanolu adici kyseliny chlorne na allychlorid, 

- dehydrochlorace dichlorpropanolu vodnym roztokem alkdlie na epichlorhydrin . 
Zakladni rysy teto technologie jsou pfedevsim: 

- relativne prumerny uhrnny vytSSek synthezy na vstupni propylen cca 73%, 

- nizky vytSzek synth&zy na chlor cca 38%, 

- vysokd jednicovd spotfeba energie, 

- vysoky jednicovy objem odpadnich vod cca. 35 m 3 /t epichlorhydrinu, znecistgni AOX 
(Adsorbovatelne Organick6 Halogenidy), RAS (RozpustenS Anorganick6 Soli) a CHSK 
(Chemickd Spotfeba Kysliku), 

- pouziti nebezpecneho propenu a odpaf en6ho chloru v procesu. 

Pouze minoritne je ve svetS pouzivana technologie firmy Showa-Denko (napf. USP 
5,01 1,980, USP 5,227,541 nebo USP 4,634,784) sestavajfci z: 

- palladiem katalyzovane oxidace propenu kyselinou octovou na allylacetdt, 

- katexem katalyzovane hydrolyzy allylacetatu na allylalkohol, 

- katalyticke chlorace allylalkoholu na dichlorpropanol, 

- alkalicke dehydrochlorace dichlorpropanolu na epichlohydrin. 

V obou pnpadech jsou z&kladnf vychozi suroviny propen, chlor a aikalie napf. hydroxid 
vapenaty popf . sodny. 

Z duvodu ekonomickych, ekologick^ch a bezpecnostnich se tedy celosvetovS hledaji nove 
syntheticke cesty. Jiz nekoiik let jsou provadeny pokusy o zvl&dnuti procesu katalyticke prime 
oxidace allychloridu na epichlorhydrin peroxidem vodiku popnpade organickymi hydroperoxidy 
za pouftti katalyzatoru na bazi titanovych silikalitu (napf. USP 5,466,835, USP 6,187,935, USP 
6,288,248, nebo USP 6,103,915), ale dosud bez komerCni aplikace. 

Jedna z moznych dalSich synthetickych cest je znama z poCatku 20-t6ho stoleti a jejim 
principem je katalyticka hydrochlorace glycerinu pomoci bezvoddho chlorovodiku die 
nemeckeho patentu Boehringer, C.F. und Sohne: Verfahren zur Darstellung von Mono- und 
Dichlorhydrin aus Glycerin and gasformiger Salzsaure, Waldhof b.Mannheim DE, Patent 
Nr.197308, 1906 

Principem je reakce glycerinu a chlorovodiku za pfitomnosti karboxylovych kyselin jako 
katalyzatoru za tvorby l,3-dichlor-2-propanolu a vody. Popisovand reakce je vedena vkapalne 
f£zi pfi teplotach okolo 100°C. Tlak muze byt atmosfericky nebo zv^seny pro zvyseni 
rozpustnosti plynneho HC1 do reakdnf smesi. Optimalni koncentrace homogenniho katalyzatoru 
kyseliny octove je cca.l-2%hm, pfi vyssfch se ve zvysene mife tvofi organicke octany, snizujici 
v^tezky. Krome kyseliny octov6 jsou v patentu zminovany i dal§f karboxylove kyseliny, 
zkouSena byla propionova. Publikovany vytezek vs&dkoveho uspoMdani bez oddelov&ni vody 
kontrolnim pfepoctem vych&zi cca. 75%. Zakladnfm problemem je odstranovdni reakcni vody 
pro posunuti rovnovAhy ve smeru vznikajiciho dichlorpropanolu. V patentu je zminovano 
diskontinualni destilacni oddelovdni reakcni vody, tedy po kazd6m reakfinim kroku se reakcni 
voda spolu s nezreagovanym rozpustenym chlorovodikem oddestiluje. V provoznim mefitku 
takovy zpflsob nepficMzi do uvahy z duvodu vysokych ztrdt chlorovodiku, nutnosti nekolika 



reakcrrich vsddkovych stupM s dlouhou dobou zdrzeni fddovg jednotky az desftky hodin a tudiz . 
vysokymi ndroky na velikost apardtfi, logistiku surovin a produktu,. sanaci odpadnich proudiS, 
hygienu pr&ce apod. 

Z tgchto duvodu byl vyvinut zpusob kontinu&lni pnpravy smSsi l,3-Dichlor-2-propanolu a 
2,3-Dichlor-l-propanolu vyznafiujici se vysokou konverzi vstupnich surovin, vysokym v£te2kem 
produktu a vysokou selektivitou reakSniho syst6rnu. 

Podstata vyn&lezu 

Zpusob vysoce selektivnl katalytickS hydrochlorace glycerinu na produkt l,3-Dichlor-2- 
propanol a 2,3-Dichlor-l-propanol (ddle dichlorpropanol) vyznacujici se tim, ze je smes 
vstupniho glycerinu o obsahu glycerinu minimalne 50%hm., s vyhodou 80 az 100%hm., a 
katalyzdtoru karboxylov6 kyseliny, s vyhodou kyseliny octov6, podrobena hydrochloraci 
plynnym chlorovodikem v kontinu&lne pracujicim jednostupnov^m cirkulacnim reaktoru nebo 
kaskade prutocnych reaktoru typu kapalina-plyn. Pro dosazeni pfiznivych konverzi vstupujiciho 
glycerinu na produkt dichlorpropanol je kromg pfitomnosti katalyz&toru tak6 nutn6 z duvodu 
chemicke rovnov&hy odstranovat reakcni vodu zreakdniho prostfedi, s vyhodou destilaci za 
sni£en6ho tlaku. 

V pfipade cirkulafiniho reaktoru jsou do externi cirkulace pfed vlastnf reaktor davkovany 
suroviny glycerin, chlorovodik a katalyzator kyselina octovd a pro prim&rni odbSr produktu 
dichlorpropanolu a reakcni vody je zafazeno do cirkulace destilacni zafizeni, s vyhodou 
destilacni kolona pracujici za snizeneho tlaku. Zbyle bilancni mnozstvi reakcni smesi je take 
sekundarnS odebir&no z cirkulace a po regeneraci produktu dichlorpropanolu a reaktivniho 
meziproduktu monochlorpropandiolu, kter6 jsou vrdceny do reakce, je zbytek obsahujici smes 
nezadoucich produktu dale zpracov&n. Regenerace muze byt s vyhodou provedena destilaci za 
snizeneho tlaku, kde jako destilacni zbytek odchazeji nezadouci vysevrouci odpadm produkty. 

V pfipade kaskady prutocnych reaktoru je pocet clenu kaskady v rozmezi jeden az pet, 
s vyhodou tfi. Surovina glycerin, chlorovodik a katalyzator kyselina octova jsou davkov&ny do 
prvniho clenu kaskddy, do dalslch clenu se potom davkuje chlorovodik a doplnek ubytku 
katalyzatoru. Destilace reak&ii vody je vzdy zafazena mezi jednotlive cleny kask&dy. Po 
oddestilovani reakdni vody a Cdsti produktu dichlorpropanolu je destilacni zbytek podroben 
hydrochloraci v dalSim clenu kaskady. Z destilacniho zbytku po destilaci reakcni vody a 
dichlorpropanolu zposledniho clenu kaskady je ucelne pro zvyseni uhrnneho vytezku 
regenerovat dichlorpropanoly a reaktivni meziprodukty monochlorpropandioly. Regeneraci Ize 
s vyhodou realizovat destilaci za snizeneho tlaku, kde se jako destila£ni zbytek oddeli vysevrouci 
odpadni produkty a jako destilat dichlorpropanoly a monochlorpropandioly, recyklovane zpSt do 
reaktoru, s vyhodou do prvniho clenu kaskady. 

Pro vlastni prubeh reakce Ize volit obecne jakykoliv reaktor pro reakci typu kapalina-plyn 
jako jsou reaktor s michadlem, ve£ (kolona) s probublavanou vrstvou kapaliny, kolony s ruznymi 
druhy vyplni pro styk kapalina-plyn, reaktory s ejektory. 

Pro dispergaci plynn&io chlorovodiku Ize pouzit jakekoliv disperga&ii zafizeni jako jsou 
trysky, derovan6 desky ci trubky, mikroporezni desky, ejektory. 

Tlak v reaktorech muze byt atmosferick^ nebo zvyseny pro lep§i rozpustnost chlorovodiku 
do reak&ri smesi. Teplota v reaktorech se muze pohybovat v rozmezi 70-140°C, s vyhodou 100- 
110°C. 

Uhrnnou stfedni dobu zdrzeni syst£mu Ize volit v rozmezi 5-40 hodin die pozadovane 
celkove konverze glycerinu a celkovem vytezku produktu dichlorpropanolu. 

Pro destilaci za snizeneho tlaku pro separaci reak£ni vody Ize pouzit jakekoliv zafizeni pro 
destilace jako jsou odparky ruznych konstrukci s nebo bez zdroje tepla, rektifikacni kolony 
s ruznymi druhy n£plni jako jsou patra, strukturovanS vyplne, sypan<§ vyplne. 

Jako zafizeni pro regeneraCni destilaci Ize pouiit obecne zndm6 apar&ty pro destilaci, napf . 
rfiznS druhy odparek nebo destilaCnich systemu. 



- r ". ; Alternative m&io b# surovina; glycerin nahrazena monochlorpropandiolem (zejm&ia 3- 
.chlor-l,2-propandiolem), pfipravenym jinymi synthetickymi cestami, napf. vysokoteplotni 
tlakovou hydrochloraci glycerinu roztokem kyseliny chlorovodfkov6. 



Priklady provedeni wn&lezu 
Pnklad 1 

Die popsanS podstaty vyndlezu byl proveden nasledujici experiment. Do cirkulacniho 
kolonoveho reaktoru tvofeneho vertikalnim v£lcem s extern! cirkulaci reakcni smesi byly do 
externi cirkulace pfed vlastni reaktor kontinu&lnS davkovana surovina glycerin sobsahem 
kyseliny octov<§ v mnozstvi 5 kg/h. Plynny chlorovodik byl d&vkov&n primo do spodu reaktoru 
pfes klasicka dispergacni zarizeni v mnozstvi 4,55 kg/h. Do externi cirkulace byla za reaktor 
zafazena rektifikaSm vakuovd kolona, jako destil&t byla odebirana smSs produktu 
dichlorpropanolu, reakCni vody a zbytku chlorovodiku v mnozstvi 9,28 kg/h. Destilacni zbytek 
byl fierpdn zpgt do reaktoru. Zbyl6 bilancni mnozstvi reakcni smesi bylo take odebirano 
z cirkulace za rektifikacni kolonou v mnozstvi 1,4 kg/h a toto bylo podrobeno vakuov6 destilaci 
na odparce za ti2elem regenerace produktu dichlorpropanolu a reaktivniho meziproduktu 
monochlorpropandiolu, ktere byly vraceny zpSt do reakce v mnozstvi 1,23 kg/h spolu se 
surovinou glycerinem. Destilacni zbytek z regenerace, obsahujicf smSs neiadoucfch produktu, 
byl jiman jako odpad do z&sobniku. Zakladm parametry a vysledky pro ilustraci uvadi 



Parametr 




Teplota reakce 


106°C 


Tlak v reaktoru 


101-140kPa 


Konverze glycerinu 


99,84% 


Vytezek 1 ,3-Dichlor-2-propanolu+2,3-dichlor-l-propanolu 


95,6% 



Pnklad 2 

Die popsan6 podstaty vynalezu byl proveden nasledujici experiment. Byla sekvencnS 
modelovana kaskada prutoSnych reaktoru s poctem reaktoru kaskady 3 bez koncove regenerace 
reaktivniho meziproduktu monochlorpropandiolu. Surovina glycerin s obsahem kyseliny octove 
byla kontinualne d&vkovdna do prvniho clenu kaskady - vezoviteho reaktoru typ kapalina-plyn, 
chlorovodik pfes klasickd dispergacni zafizeni tamt<§z. Produkt obsahujici smes 
dichlorpropanolu, monochlorpropandiolu a ostatnich bocnich produktxi byl jiman do zasobniku. 
Po zvolene dobe kontinualniho chodu byla reakce pferusena, produkt byl podroben vakuove 
jednostupnove rovnovazne destilaci pro oddestilovSni reakcni vody, casti dichlorpropanolu a 
pfebytku chlorovodiku. Destilacni zbytek byl pot6 pouiit jako ndstfik do dalsiho Clenu 
sekvencne modelovanS kaskady. Vystupem celeho syst&nu byly destilaty spolu s reakcni smesi 
zposledniho Slenu kaskady. Z&kladni parametry a vysledky 3-51enn6 kaskddy pro ilustraci 



Parametr 




Teplota reakce 


95°C 


Tlak 


lOlkPa 


Konverze glycerinu 


99,9% 


Vytezek 1 ,3-Dichlor-2-propanolu+2,3-dichlor-l -propanolu 


83,1% 



;• Paten tov6 naroky .- « -1 

1. Zpusob vysoce selektivni katalyticke hydrochlorace glycerinu na produkt l,3-Dichlor-2- . 
propanol a 2,3~Dichlor~l-propanol vyznafiujici se tim, ze je smes vstupniho glycerinu o obsahu 
glycerinu minimalne 50%hm., s vyhodou 80 az 100%hm., a katalyz&toru karboxylove kyseliny, 
s vyhodou kyseliny octove, podrobena hydrochloraci plynn^m chlorovodikem v kontinualne 
pracujicim reaktoru nebo reaktorech za reakcnich teplot vrozmezi 70-140°C, s vyhodou 100- 
110°C. 

2. Zpusob die bodu 1 vyznaCujici se tim, 2e je surovina glycerin nahrazena 3-chlor-l,2- 
propandiolem a 2-chloM,3-propandiolem, ktere byly pfipraveny odli§nym zpftsobem nebo za 
odlisn^ch podminek, nez je uvedeno v bodS 1 . 

3. Zpfisob die bodu 1 az 2, kde reakce probihd v jednostupnov&n cirkulafinim reaktoru, kde 
je do externi reaktorov6 cirkulace zarazeno destilacni oddelov&ni reakcni vody spolu 
s c&stecn^m nebo uplnym primdrnim odbSrem produktu dichlorpropanolu. 

4. Zpusob die bodu 3, kde je sekundarni odber zextenu cirkulace podroben destilaci za 
snizeneho tlaku za ucelem oddeleni vysevroucich odpadnich produktu jako destilacniho zbytku 
a do reaktoru recyklovan^ch dichlorpropanolu a monochlorpropandiohi jako destilatu. 

5. Zptisob die bodu 1 az 2, kde reakce probihd v kask&de prutocnych reaktoru s poctem 
clenft 1 az 5, s vyhodou v kaskade 3 prfitocn^ch reaktoru, kde je reakcni voda spolu s castecnym 
odberem produktu dichlorpropanolu odebfrana destilaci, zafazenou vzdy za jednotlive reakcni 
stupnS kask&dy, a destilacni zbytek je davkov&i do dalsiho reaktoru kask&dy. 

6. Zpusob die bodu 5, kde je reakcni smes vystupujici zposledniho reaktoru kaskady 
podrobena dvoustupnov6 destilaci, kde se v prvnim stupni oddeli jako destildt reakcni voda spolu 
s produktem dichlorpropanolem a v druh^m stupni se jako destilacni zbytek oddeli vysevrouci 
odpadni produkty a jako destil&t dichlorpropanoly a monochlorpropandioly, recyklovane zpSt do 
reaktoru, s vyhodou do prvniho clenu kaskady. 
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Anotace . _ 

Zpusob vysoce selektivni katalytickS hydrochlorace glycerinu na produkt dichlorpropanol 
vyznacujici se tim, ze je smes vstupniho glycerinu a katalyzatoru karboxylove kyseliny 
podrobena hydrochloraci plynn^m chlorovodlkem v kontinu&lne pracujicfm jednostupnov&n 
cirkulaCnfm reaktoru nebo kaskddS prutofinych reaktoru typu kapalina-plyn. 
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Method of preparing dichloropropanols from glycerine 
Technical Field 

This invention relates to the technology of production of epichlorohydrin, the field of 
chemical engineering. Epichlorohydrin is an important raw material for the production of 
epoxide resins, synthetic elastomers, sizing agents for paper-making industry and the like. 

Background Art 

In the industrial production of epichlorohydrin, a technology is mostly worldwide used, 
which comprises: 

high temperature radical substitutive chlorination of propene to allyl chloride; 
preparation of dichloropropanols by addition of hypochlorous acid to allyl 
chloride; 

dehydrochlorination of dichloropropanols with an alkali aqueous solution to 
epichlorohydrin. 

The basic features of this technology are, above all: 

/ relatively mediocre total yield of the synthesis based on the starting propylene 
ofca. 73%; 

low yield of the synthesis based on chlorine ofca. 38 %; 
high unit consumption of energy; 

high unit volume of waste water of ca. 35 m 3 /t of epichlorohydrin, pollution 
AOX (Adsorbable Organic Halides), DIS (Dissolved Inorganic Salts) and COD 
(Chemical Oxygen Demand); and 

use of hazardous propene and evaporated chlorine in the process. 
The technology of Showa-Denko (e.g., USP 5,011,980, USP 5,227,541 or USP 
4,634,784), comprising: 

palladium-catalyzed oxidation of propene with acetic acid to allyl acetate; 

catex-catalyzed hydrolysis of allyl acetate to allyl alcohol; 

catalytic chlorination of allyl alcohol to dichloropropanol; 

alkaline dehydrochlorination of dichloropropanol to epichlorohydrin 
is worldwide used to only minor extents. 
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In both cases, the basic starting materials are propene, chlorine and an alkali, for 
example calcium hydroxide or sodium hydroxide. 

Accordingly, for economic, environmental, and safety reasons, new synthetic routes 
are being sought worldwide. For several years, attempts have been made to manage a process 
of direct catalytic oxidation of allyl chloride to epichlorohydrin with hydrogen peroxide, or 
organic hydroperoxides, with use of catalysts based on titanium silicalites (e.g., USP 
5,466,835, USP 6,187,935, USP 6,288,248, or USP 6,103,915) but without any commercial 
application to date. 

One of further possible synthetic routes has been known since the beginning of the 20 th 
century; its principle resides in catalytic hydrochlorination of glycerine by means of anhydrous 
hydrogen chloride according to the German patent to Boehringer, C.F. und SQhne, Waldhof b. 
Mannheim: Verfahren zur Darstellung von Mono- und Dichlorhydrin aus Glycerin und 
gasformiger SalzsSure, DE Patent No. 197308, 1906. 

The principle is a reaction of glycerine with hydrogen chloride in the presence of 
carboxylic acids as catalysts, providing l,3-dichloro-2-propanol and water. The said reaction 
is carried out in the liquid phase under temperatures of around 100 °C. Pressure can be either 
atmospheric or elevated, for increasing the solubility of gaseous HC1 in the reaction mixture. 
An optimal concentration of the homogeneous acetic acid catalyst is ca. 1 - 2 % by weight; at 
higher concentrations organic acetates are formed to a greater extent, which lower the yields. 
Besides acetic acid, the Patent mentions other carboxylic acids, propionic acid having been 
tested. The published yield of the batch arrangement without separation of water amounts to, 
in a control recalculation, ca. 75 .%. A basic problem is removal of the water of reaction for 
shifting the equilibrium towards emerging dichloropropanol. The Patent mentions 
discontinued separation of water, i.e. after each reaction step the water of reaction is distilled 
off together with unreacted dissolved hydrogen chloride. In industrial scale such a method is 
not feasible for high losses of hydrogen chloride, the necessity of several batch reaction steps 
with long residence times of the order of hours to tens of hours, and hence high demands on 
the size of apparatuses, the logistics of raw materials and products, sanitation of waste streams, 
labour hygiene and the like. 

For these reasons a method of continuous preparation of a mixture of l,3-dichloro-2- 
propanol and 2,3-dichloro-l-propanol, characterized by high conversion of the starting 
materials, high yields of the products and high selectivity of the reaction system has been 
developed. 
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Disclosure of Invention 

A method of highly selective catalytic hydrochlorination of glycerine into the 1,3- 
dichloro-2-propanol and 2,3-dichloro-l-propanol product (termed dichloropropanol below) 
characterized in that a starting glycerine mixture containing at least 50 % by weight, 
preferably 80 - 100 % by weight, of glycerine, and a carboxylic acid catalyst, preferably acetic 
acid, is subjected to hydrochlorination with gaseous hydrogen chloride in a continuously 
operating one-step circulation reactor or in a cascade of continuous flow reactors of the liquid- 
gas type. For achieving favourable conversions of the starting glycerine to the 
dichloropropanol product it is also necessary, apart from the presence of a catalyst, to remove 
the water of reaction from the reaction environment for the reason of chemical equilibrium, 
preferably by distillation under reduced pressure. 

In case of a circulation reactor, the raw materials glycerine, hydrogen chloride and the 
acetic acid catalyst are fed into external circulation upstream the reactor itself and, for primary 
collection of the dichloropropanol product and the water of reaction, a distillation device is 
located in the circulation, preferably a distillation column operated at reduced pressure. The 
remaining balance of the reaction mixture is also secondarily collected from the circulation 
and, after recovery of the dichloropropanol product and the monochloropropanediol reactive 
intermediate, which are returned to the reaction, the residue containing a mixture of undesired 
products is further processed. The recovery can be advantageously carried out by distillation 
under reduced pressure, wherein the undesired higher-boiling waste products leave as the 
distillation residue. 

In case of a cascade of the continuous flow reactors the number of members of the 
cascade ranges from one to five, preferably three. The raw materials glycerine, hydrogen 
chloride and the acetic acid catalyst are fed into the first member of the cascade; hydrogen 
chloride and a supplement for the loss of the catalyst are in turn fed into the other members. 
Distillation of the water of reaction is always located between the individual members of the 
cascade. After distilling off the water of reaction and a part of the dichloropropanol product 
the distillation residue is subjected to hydrochlorination in the next member of the cascade. It 
is advisable, for increasing the total yield, to recover dichloropropanols and the reactive 
intermediates monochloropropanediols from the distillation residue after distilling off the 
water of reaction and dichloropropanol from the last member of the cascade. The recovery can 
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preferably be carried out by distillation under reduced pressure, wherein higher boiling waste 
products are separated as the distillation residue and the distillate is dichloropropanols and 
monochloropropanediols, recycled back to the reactor, preferably into the first member of the 
cascade. 

Generally, any reactor for the reaction of the liquid-gas type can be chosen for the 
reaction itself, such as a stirrer reactor, a bubble tower (column), variously filled columns for 
the liquid-gas contact, ejector reactors. 

For dispersing the gaseous hydrogen chloride, any dispersing means can be used, such 
as nozzles, perforated plates or pipes, microporous plates, ejectors. 

Pressures in the reactors can be atmospheric, or elevated for better solubility of 
hydrogen chloride in the reaction mixture. Temperatures in the reactors can range between 70 
and 140 °C, preferably 100-110 °C. 

The total mean residence time of the system can be selected in the range of 5-40 hours 
according to the required total conversion of glycerine and total yield of the dichloropropanol 
product. 

For the distillation under reduced pressure to separate the water of reaction any device 
for distillation can be used, such as evaporators of various constructions with or without a 
source of heat, rectification columns with various internals such as trays, structured packing, 
random packing. 

As devices for recovery distillation, generally known apparatuses for distillation can be 
used, such as various types of evaporators or distillation systems. 

Alternatively, the glycerine feed can be replaced by a monochloropropanediol 
(especially 3-chloro-l,2-propanediol), prepared by other synthetic routes, such as high- 
temperature pressure hydrochlorination of glycerine with a solution of hydrochloric acid. 

Examples 
Example 1 

According to the described disclosure of the invention the following experiment was 
conducted. In a circulation column reactor, consisting of a vertical cylinder with external 
circulation of the reaction mixture, a feed of glycerine containing acetic acid was fed into the 
external circulation upstream the reactor itself in the amount of 5 kg/h. Gaseous hydrogen 
chloride was fed directly into the bottom of the reactor through classical dispersing devices in 
the amount of 4.55 kg/h. In the external circulation there was inserted a vacuum rectification 
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column downstream the reactor; a mixture of the dichloropropanol product, the reaction water 
and the residual hydrogen chloride was collected as the distillate in the amount of 9.28 kg/h. 
The distillation residue was pumped back to the reactor. The residual balance of the reaction 
mixture was also collected from the circulation downstream the rectification column in the 
amount of 1.4 kg/h and this was subjected to vacuum distillation in an evaporator in order to 
recover the dichloropropanol product and the monochloropropanediol reactive intermediate, 
which were returned back to the reaction in the amount of 1.23 kg/h together with the 
glycerine feed. The distillation residue from the recovery, containing a mixture of undesired 
products, was collected as waste in a tank. The basic parameters and results are illustrated in 
the following Table: 



Parameter 




Reaction temperature 


106 °C 


Pressure in the reactor 


101-140 kPa 


Conversion of glycerine 


99.84 % 


Yield of l,3-dichloro-2-propanol+2,3-dichloro-l-propanol 


95.6 % 



Example 2 

According to the described disclosure of the invention the following experiment was 
conducted. A cascade of continuous flow reactors with 3 reactors of the cascade without final 
recovery of the monochloropropanediol reactive intermediate was sequentially modelled. A 
feed of glycerine containing acetic acid was continuously fed into the first member of the 
cascade - a tower reactor of the liquid-gas type, and hydrogen chloride was fed through 
classical dispersing devices to the same place. The product, containing a mixture of 
dichloropropanols, monochloropropanediols and other side products, was collected into a tank. 
After the selected time of continuous run the reaction was interrupted; the product was 
subjected to one-step equihbrium vacuum distillation to distil off the reaction water, a part of 
dichloropropanol and excess hydrogen chloride. The distillation residue was then used as 
injection into the next member of the sequentially designed cascade. The distillates together 
with the reaction mixture from the last member of the cascade were the output of the whole 
system. The basic parameters and results of the 3-member cascade are illustrated in the 
following Table: 



Parameter 




Reaction temperature 


95 °C 



Pressure 

Conversion of glycerine 



101 KPa 



99.9 % 



Yield of l,3-dichloro-2-propanol+2,3-dichloro-l-propanol 



83.1 % 
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Claims 

1. A method of highly selective catalytic hydrochlorination of glycerine to the 1,3- 
dichloro-2-propanol and 2,3-dichloro-l-propanol product, characterized in that a mixed 
feed of glycerine having the contents of glycerine at least 50 % by weight, preferably 
80-100 % by weight, and a carboxylic acid catalyst, preferably acetic acid, is subjected 
to hydrochlorination with gaseous hydrogen chloride in a continuously operating 
reactor or reactors at reaction temperatures in the range of 70-140 °C, preferably 100- 
110 °C. 

2. The method according to claim 1, characterized in that the glycerine feed is replaced 
by 3-chloro-l,2-propanediol and 2-chloro-l,3-propanediol, which were prepared in a 
different way or under different conditions than mentioned in claim 1 . 

3. The method according to claims 1-2, wherein the reaction proceeds in a one-step 
circulation reactor, wherein in the external circulation there is located distillation 
removal of the water of reaction with partial or complete primary collection of the 
dichloropropanols products. 

4. The method according to claim 3, wherein the secondary collection from the external 
circulation is subjected to distillation under reduced pressure in order to separate the 
higher boiling waste products as the distillation residue and the dichloropropanols and 
monochloropropanediols, recycled to the reactor, as the distillate. 

5. The method according to claims 1-2, wherein the reaction proceeds in a cascade of 
continuous flow reactors having 1-5 members, preferably in a cascade of 3 continuous 
flow reactors, wherein the water of reaction is collected, together with partial 
collection of the dichloropropanol products, by distillation, located always downstream 
the individual reaction steps of the cascade, and the distillation residue is fed into the 
next reactor of the cascade. 

6. The method according to claim 5, wherein the reaction mixture exiting from the last 
reactor of the cascade is subjected to a two-step distillation, wherein in the first step the 
water of reaction is separated together with the dichloropropanol reaction product as 
the distillate and in the second step the higher boiling waste products are separated as 
the distillation residue and the dichloropropanols and monochloropropanediols are 
separated as the distillate and are recycled back to the reactor, preferably into the first 
member of the cascade. 
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Abstract 



A method of highly selective catalytic hydrochlorination of glycerine to the dichloropropanol 
product, characterized in that a mixed feed of glycerine and a carboxylic acid catalyst is 
subjected to hydrochlorination with gaseous hydrogen chloride in a continuously operating 
one-step circulation reactor or a cascade of continuous flow reactors of the liquid-gas type. 
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